The heat values of waste mineral oils are equal to the heat value of the fuel oil. However,
Introduction

27
Development of alternative fuels instead of rapidly consuming fossil-based fuels, especially for 28 internal combustion engines, is an important and critical issue for humanity, both for economic and 
37
44MJ/kg) [12] . A large part of these waste engine oils are petroleum-based products, and 38 approximately 1.2% of annual petroleum is consumposed of engine oil. Although these waste oils are 39 petroleum-based, their blending with direct fuels and / or existing fuels is prohibited or restricted in 40 many countries, especially due to their environmental impact. However, the collection of these waste 41 oils in a controlled manner is another legal requirement [13] . particulate matter, engine oil gradually loses its properties, and engine oil therefore needs to be 45 replaced in a determined period. Thus, waste oil is formed [14] . Due to the economic situation after 46 the Second World War, the recycling of these waste oils emerged in order to save raw materials. In the aftermath of the Second World War, as a result of refinery development in France and 48 international stock exchanges, new sources for the supply of petroleum-based oils to the market were 49 introduced and the acquisition of competitive value, that is, energy saving, was promoted by 50 considering energy saving [15] . Today, with the awareness of environmental hazards, many 51 developed and developing countries have been legitimized with the idea of collecting waste mineral 52 oil, which started with economic reasons in advance [14] .
53
According to the European Union's "Waste Directive", it is foreseen that the separate collection 54 of waste oils has a vital importance in terms of proper waste management and prevention of harm 55 from unsuitable treatment environment judging by, analyses according to the life cycle. According
56
to the "Waste Management Hierarchy" specified in the Directive; it is emphasized that the most 57 beneficial application for the environment should be given priority. Waste must be reduced, recycled, 58 recycled as raw material, recovered as energy, and ultimately disposed of at the source according to 59 priority order [16] .
60
There is no obstacle to the use of waste oil as fuel when environmental restrictions are adhered 61 to. Depending on the conditions of use, waste engine oils contain metal and derivatives and some 62 ash. Such materials can be removed from waste oil by various filtration methods. However the use 63 of the waste oils as direct fuel, only the application of the filter process may not be sufficient.
64
Depending on the use of waste oil as fuel, some of the physical properties of the oil should be made 65 compatible with the system to be used. While work on the use of waste oil as a direct fuel is ongoing,
66
it is also possible to mix it with existing fuels [17] .
67
There are many studies on the use of waste engine oils as fuel in engines. When these studies 68 are examined it is observed that gasoline-like or diesel-like fuels are obtained from waste engine oils 69 by pyrolytic distillation in general. Arpa 
84
In their study, Prabakaran and colleagues examined the physical and thermal properties of waste 85 engine oil reformed in acetic acid and clay compartments by diesel fuel at various ratios. The resulting 86 mixture was tested in a fuel diesel engine and was reported to reduce specific fuel consumption, 
93
Unlike the studies in the literature, we investigated the possibility of using diesel fuel as a fuel 94 mixed with organic-based Mn addition only after the mechanical filtration process without any heat 95 treatment in waste mineral oil in this study. We aimed to investigate the engine performance and 
111
The waste oil used in this study was waste lubricant after the first 10000 km of the vehicles which
112
was called the first run-off oil. The run-off oil does not carry a different oil feature. Since the purpose
113
of the work is to examine the availability of waste mineral oils as direct fuel, filtration with only a 114 paper filter has been done so that the waste mineral oils can be cleaned after collecting the large 115 particles.
116
Organic Based Mn Additive and Fuel
117
The method of synthesizing organic based additives has been described in detail in earlier work 
Experimental Setup
128
A diesel generator with a maximum power of 5 kW was used to determine the effects on the connected in series, the resistance in the circuit doubled and the current drawn was reduced by half.
144
In this case, the total power of these two heaters connected in series is 750W. When two 1500W
145
nominal heaters are connected in parallel, the resistance in the circuit is reduced by half and the total 146 current is drawn up doubled. In this case, the total power of these two heaters connected in parallel 
Experiments were carried out at a temperature of 22°C (295 K) and a pressure of 91 kPa.
154
Throughout the experiments, these conditions were not changed. Accordingly, the correction coefficient was calculated as k=1.075. In the experiments, volumetric fuel measurements were made.
156
The time of use of the 20 ml fuel with the graduated container was measured and the hourly mass 
193
In this study, the change in the properties of the waste mineral oil was investigated primarily by 
203
smoke density and particle matter values were determined at the levels of (0.1-0.5)%, (0.08-0.6)%,
204
(1.11-3.5)% and (0.1-6.5)%, respectively. From these results, it can be concluded that the probable 
Some Properties of the Obtained Test Fuel
209
The change in the kinematic viscosity value of the organic-based Mn additive dosed waste 210 mineral oil with respect to the amount of additive substance in the laboratory is as follows (figure 3).
211
A high pumping pressure was also needed with high viscosity value. The standard kinetic viscosity 
225
The minimum temperature at which there is a sufficient concentration of evaporated fuel in the 
235
The results from these laboratory tests were compared according to the EN 590 standard and
236
were found to be close to the diesel fuel standards with the additive [32] . As a result of all these 237 experiments, it was decided to use the 16 ppm organic-based Mn additive dosed waste oil in the 238 experiments. After this step, engine performance and emissions were compared comparatively using 239 the standard engine, unleaded waste lubricant, and additive waste mineral oil in the engine test set.
240
Effect of Mn Additive on Stable Working Temperature
241
In internal combustion engines, depending on the engine load, they works at an average 
Effect of Mn Additive on Exhaust Emission
276
In diesel engines, emission measurement can be done in detail with a gas analyzer as well as 277 with a diesel smoke tester. However, in this study, a visible darkness was observed in the exhaust
278
whether smoke with the burning of the waste oil. In diesel engines, the color of the exhaust gas
279
indicates that the combustion is good or bad, and therefore, only the amount of smoke and particulate 280 matter was measured in this study instead of a detailed gas analysis.
281
Smoke density is defined as the percentage of non-transparent particles in the exhaust gas that 
289
The smoke density in experiments with diesel fuel at high engine loads was at normal levels.
290
However, when waste mineral oil was used, it was not possible to measure smoke density because 
320
Mn addition decreased somewhat. Since high viscosity negatively affected fuel atomization, the same 321 tendency could be seen in specific fuel consumption. Although the specific fuel consumption of diesel 322 fuel was the lowest in experiments made with fuels with the same thermal values, it can not be ruled
323
out that the Mn additive has a detrimental effect on the specific fuel consumption of the waste oil.
324
As a result, when evaluated in terms of engine performance and emissions, it appears that waste 325 mineral oils are not directly usable in diesel engines, especially in systems operating under constant
326
and stable conditions, such as generators. However, with the organic-based Mn addition, the fuel 327 characteristics of the waste mineral oil were closer to the engine. In conjunction with this study, it has 328 been possible, in part, that the organic-based Mn additive can be used in diesel engines.
329
Economically, both waste oil and additives do not cost much to be tested. An economic value can be 330 obtained with the development of this study. As a result of the work being done, it has been 331 understood that critical fuel properties such as viscosity should be improved by passing the waste 332 engine oils through different processes instead of using them directly. In subsequent work, additives
333
of different types of metal oxides can be tested by adjusting the viscosity of the waste engine oil 334 according to the standards. However, a more detailed examination can be made by performing
335
internal cylinder pressure measurement and combustion and heat emission analysis.
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